INTRODUCTION
Duodenal diverticula are outpouchlngs of the mucosa and muscularis mucosae through the intestinal wall and the reported prevalence ranges between 1 % and 22% according to the authors. 1 -3 This wide range of reported prevalence may be due to the difference in diagnostic methods (conventional x-ray studies vs.
endoscopic examination) or research design (prospective vs. retrospective).4 The prevalence is expected to be hlgher in studies using endoscopic methods than
x-ray studies, and in studies performed prospectively than retrospectively.
Most of the duodenal diverticula are commonly located close to the papilla of Vater and several endoscopic studies found an association between periampullary diverticu1a and biliary calculi. Table 2 ) .
Considering the location of the gal1stones, the patients were divided into 7 groups: 1) gallbladder oniy, 2) common bile duct oniy, 3) intrahepatic duct only, 4) ga\lbladder and common bile duct, 5) intrahepatic duct and common bile duct, and 6) gallbladder and intrahepatic duct, and 7) gallbladder, common bile duct and intrahepatic duct. The prevalence of gallstones with respect to whether or not they had periampullaη diverticula was analyzed according to the groups separately. There were no significant differences in the mean ages of patients between these 7 groups. In the common bile duct stone only group, the rate of gallstones was significantly higher in patients with periampullary diverticula (24.2%) than in patients without (8.3%)(p<0.001)( Table 3) . Of the 40 cases who contained stones oniy in common bile duct, 5 had stoneless gallbladder, and 35 had had a previous cholecystectomy. However, in other groups, there was no significant difference in the prevalence of gallstones according to the presence or absence of the periampullary diverticula (Table 3) 3. Analysis of the gallstone composition
Of the cases with periampullary diverticula, the gallstones were collected in 36 of 40 cases of comMean age of the 611 patients was 56 :t 14 years and mon bile duct only group, in 16 from 20 cases of the male/female ratio was 354/257. Diverticula were gallbladder and common bile duct group, and in 6 of found in 165 of 611 cases (27.0%) and there was a 7 cases of intrahepatic duct and common bile duct positive re\ationship between age and duodenal group. The stones were analyzed chemically and diverticula (p<O.OI)( Table 1) . However, a relationc\assified into cholesterol, brown pigment, and black ship between sex and duodenal diverticula was not pigment stones according to the chemical composition found. and gross appearance.
The stones from 36 cases from common bile duct only group with periampullary diverticula were brown stones in 30 cases (83%), cholesterol stones in 5 cases
(1 4%), and black pigment stone in 1 case (3%).
Among these 36 cases, 32 cases had had a previous cholecystectomy. In 28 of these 32 cases, the recurrent stones were detected after at least a two year asymptomatic period (2) (3) (4) (5) (6) (7) 
DlSCUSSION
In our study, the diverticula were found in 27%
(1 651611) of the cases studied. Tlùs prevalence was rather higher than those of previous studies l - 3 and it may be because the diverticula have been sought prospectively with using duodenoscope. Moreover, we have studied a group of selected patients suspected of having biliaη or pancreatic diseases and this may have contributed to the high prevalence also. The prevalence increased in older age groups and there was no sex predilection. These results were in accordance with previous reports (Table 1) .
2-4
There have been a number of studies about a periampullary diverticula and gallstones and several reports indicated that the prevalence of gallstones was higher in patients with periampullary diverticula,z-7
However, Lotveit et ae suggested that periampullary diverticula were associated with gallbladder stones, while Hagege et al. 3 implicated the association between periampullary diverticula and common bile duct stones, but not with the gallbladder stones.
Therefore, the reports about the association between the diverticula and gallstone diseases are inconsistent when considering the anatomical location of gallstones.
Moreover, Lotveit et al. The common bile duct stones are c1assified as gallstone diseases.
primary or secondary. Primary stones are defined as calculi originated in common bile duct, and secondary stones are initiated in the gallbladder and then moved down the cystic duct into the common bile duct. 8 The presence of secondary stone is indicative of its main pathology in the ga11bladder, on the other hand, a primary stone in the common bile duct indicates that the cause for its formation is within the duct itself inc1uding sphincter of Oddi. πlerefore ， it is more probable that periampu11ary diverticula are associated with p디mary common bile duct stones than with secondary ones because pe디ampu11aη diverticula may cause functional bi1iary stasis possibly due to a compression of the distal common bile duct, or also induce reflux of duodenal contents inc1uding bacteria into the bile ducts caused by the insufficiency of the choledocho-duödenal sphincter. 3 The data shown in studies of the ch이edocho-duodenal sphincter and bacteri이 ogical examinations peroperatively taken from the common bile duct in patients with periamp비lary diverticula support this hypothesis. 14 -15 Although the prevalence of the ga11stones was significant1y higher in patients with periampullary diverticula (inc1uding a11 the ga11stones regardless of their location, Table 2 ), when considering their anatomical location, this significance was found only in patients with common bile duct stones but without gallbladder or intrahepatic stones (Table 3) . These results implicate that only primary common bile duct stones might be associated wit11 periampul1ary diverticula. Since most of our cases with common bile duct stones had had a two or more year asymptomatic period fo11owing cholecystectomy and their stones were brown pigment stone, w~ could assume that most of t11e stones in our cases from the common bile duct only group were primary common bile duct stones. 8 It is wel1-known that the bile stasis and bacterial infection are associated with the pathogenesis of brown pigment stones. 16 The common bile duct stones with associated gallbladder stones were almost identical with their paired ga11bladder stones not only in gross appearance but in composition and most of these stones were ch이esterol stones. These findings implies that these stones are secondary stones migrated from the gallbladder. Therefore, it is presumed that in cases with stones in both the common bile duct and the gallbladder, the association of periampullaη diverticula and gallstone prevalence could not be found. As for the common bile duct stones with intrahepatic stones in present study, these stones may be regarded as secondary ones migrated from intrahepatic duct because intrahepatic strictures were noted in all cases and most of the stones were located proximal to the strictures. 13 Therefore, since the main cause for the formation of these stones might lie in the intrahepatic duct, the association between periampullary diverticula and choledocholithiasis was not documented in those patients.
These results also have therapeutic implications. In 
